Ketonic bile acids in urine of infants during the neonatal period.
Ketonic bile acids have been found to be quantitatively important in urine of healthy infants during the neonatal period. In order to determine their structures, the bile acids in urine from 11 healthy infants were analyzed by gas-liquid chromatography-mass spectrometry (GLC-MS) and three samples with particularly high levels of ketonic bile acids were selected for detailed studies by ion exchange chromatography, fast atom bombardment mass spectrometry, microchemical reactions, and GLC-MS. The major ketonic bile acid was identified as 7 alpha, 12 alpha-dihydroxy-3-oxo-5 beta-chol-1-enoic acid, not previously described as a naturally occurring bile acid. The positional isomer 7 alpha, 12 alpha-dihydroxy-3-oxo-4-cholenoic acid, recently described as a major urinary bile acid in infants with severe liver diseases, was also excreted by most infants. Three acids related to cholic acid were identified: 7 alpha, 12 alpha-dihydroxy-3-oxo-, 3 alpha, 12 alpha-dihydroxy-7-oxo-, and 3 alpha, 7 alpha-dihydroxy-12-oxo-5 beta-cholanoic acids. Five bile acids having one oxo and three hydroxy groups were also present. Based on mass spectra and biological considerations two of these were tentatively given the structures 1 beta, 7 alpha, 12 alpha-trihydroxy-3-oxo- and 1 beta, 3 alpha, 12 alpha-trihydroxy-7-oxo-5 beta-cholanoic acids. Some of the others had a hydroxy group at C-4 or C-2. The levels of ketonic bile acids were higher on the third than on the first day of life, and lower after 1 month. The formation and excretion especially of 3-oxo bile acids is proposed to result from changes of the redox state in the liver in connection with birth.